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(54) DRIVING CIRCUIT FOR DISPLAY DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving circuit 
for liquid crystal display device in which the power 
consumption of a D/A converter is suppressed to a low 
level, the circuit size is reduced and a high speed 
operation is made possible. 

SOLUTION: A gradation voltage control section 4 is 
constituted of NAND circuits 4A to 4D. When an 
opposing electrode driving circuit 9 has an L output and 
an output interval control signal OUT is H, the section 4 
outputs inverted image signals DB0 to DB3 of image 
signals DO to D3. A voltage generating section 7 is 
constituted of p type MOS transistors PT0 to PT3 in 
which the sources are connected to VDD, the drains are 
connected to a data line DT and the signals DB0 to DB3 
are inputted to the gates. A gradation voltage control 
section 5 is constituted of AND circuits 5A to 5D. When 
the circuit 9 has an H output and the signal OUT is H, 
the section 5 outputs the signals DO to D3 by interval 
image signals DD0 to DD3. A voltage generation section 




8 is constituted of n type MOS transistors NT0 to NT3 in which the sources are connected to 
VSS, the drains are connected to the line DT and the signals DD0 to DD3 are inputted to the 
gates. 
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rat, s-^w^-rsy-HHiKfc, 

tuia& e «y h *^y- h eiB^ ^nyn^js-f § y- 

F W ytf^frftiS-T-fcBSH!;* nfcMSf CD M 0Sh7 
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* nsf-c 8r#{i-f§©A7j£nsm 

Huia&tr-y faw- hiiiisA^&Jtn^nwjs-rsy- 
hKA^^rn. y~ i otetSBBtsn, &^© 

K W>3V^iitH**Ft»tt«nft«aS©* l ©MO 
S h9>5>X*fr6ft«iS 1 ©MO S h7»*X^ 
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f ty >*<taiBftiim^«F?K»«*nfca«osi 2 © 

MOS h-7>vX^^&^5^2©M0 S Y^yJXZ 
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MiBy-Fiiig&j&wis^ta^t, tanase 1 ©mo s 

a?u ai^^n/cMos hvy^x^^tufBrfy^ 
/wewe^te mjs l tc mmmK^mmnmai >im yy j , 

mib^ 1 ©mo s Fv^yx^p^iiK^n^Ji^-tcHa 

IBit 2 ©'tEE-pS t> * 2OM0Sh7>J?X*i 

ysK^n^^ctutem 1 ©«et-*5*\ 
Mn© m o s h 5 y y x $ ti 5 t , mib 
35 1 ©mm £ atriam 2 ©®± t ©hk & 5 ht* 5 c t 
%^s* t -r 3 m&g 2 sBfg©ay SH©sg* jiuk 0 

1 tia«©^ss©SE»®mo 
[fi>j<ii 6 ] husb^ 1 © m 0 s h =7 y y x & ffi © & ^ 
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7>'>*X$f0M©S2©MOS F7>y'X^^ M 

say <t *j $ mmim^AJ] znrcttic, znznm 
7 ] MiBfi^tty 2 o^taiosjcgt^sr 

*n, Mwy^yy^PMffg^o^ypfptcfSCT^ gtt 

ffte©Mos hyyyx^^iiiiy^ci:%f#is^-r^ 
jiBjRifi 1 5 ^B«c©^eg©i[®»o 

rat5i»S9] mib® 1 ©mo s b^yvxzmtmm 

t, KiBSJia j jj^y©ttffi©«d^i^^5£ys,isa 
ifi*at-rs 3 ©m 0 s f -5- yyx^ tutBH 2 ©m 0 
s F^>yy^tM?ijfcgffc£n, Ptiim^©7^-riJg 

HJCJECT, tulB±tiitB^^y©«ffi©gyffi*K/£T 

20 zztznmttzmjgmz, mm\A, n^6©^ 
[0001] 

So 

[0 0 0 2] 

30 y^Sii, CRT (Cathode-Ray Tube) ICiXfrZ^T 

>U7.thT, ny^^-z, mmm^rn, tv^r 
Tswmmm \z %m ^ ns j: 7 1 * o t ^ r ^ 3 . $n 
g/T<$6H©ay si^ ;i, y - x.igtt & b#m^^ i±5 
7j^nsy-^ni:, y-F F^i'/^^^jAe^as 

tv^So y-xffiKiiHigs«, ^gpjb^A^^n-syy^ 

msm KtiLt, 7--- , y«'\ 1 i | 1 jj-<r<5, 
[0003] ccr\ #S5^yty _hia«E€^t=t 
40 t> 0 Nil (Wiittso y^xY7f> y^y t , c 

CO 7s 7- > J -t' /fit : ,?BpliifSf,? Si C-'-FU7" 
©ll*«Sti, * B |JI*^UTWlHl«'Bt?*l5lLTi3 

H^fa^ (Biwi^) ©itEEfcjsi:^fa#^, « 

*ygfi©sygp©ii^»^, K*ttSKjS*6Lfcawi' 
50 mm&jfitimznzo 
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[0004] LfctfoT* -hM'i<M : f^wm<t-;mm 

N«liU ii<Dg^*?C»S^afjP^tfc^T, x-x 

aB»igB*<3f»i4iffifc: x ^ -y ^ > ym^mmimtt mti 

f z co £ -) L T . IBAfi^tCcfcfX ffiHa^SB 
[0 0 0 5] 

[RWtfWttLiSfc-rsira] LfrLfttfs, y-x 
wai@ttk:fflt^nsD/ASjftig«5ttt, w*ar, 0 

1 3tC^f J; 9t, fi'^^f- ^^TtD^r- 

£\ C ©ffinX h U > ^ S R Kffifl$*gfc*ifcT&Stf 26 

y> ®mmm<Dm%.®m i P / f-b<Dx.-timMrj;£ 20 

tcSoX -fe h y >^(ffl©lBlftK:«k D > ffiKx h y y^' 

*cd D/ A £&|a|&& JBftftfrfcffiTS** fcfcfc, 
SKx h 0 >^sr tcfpf »tt«i*jfei>s«s t , 

^SScDKi&tffll^ C Z<Dtc 
46, SKx h 'J D«jS2ft;fcfl!#0D/A$8 

>y*?T*S0, iih7»*X? (TFT) 30 

ft [RTf 3 ftlftWI i: © rat t* $ ft fc ffil&S fc <fe 0 
0$£ft5®fii:*i^ti-b fc&Sffl ? 3 0 
[0 0 0 6] $fc, fl£*©D/A£tftffiT?tt, r"3-^* 
HISS 1 2 0 ft\ :1UjlX h U R©4« 7 XT P 

(Ka*r— DO, Dl. D2, D3^fi-3VT-f 
L (l 6ftm<Dm&) , z corner- 2 \z Uizrt 5 «; \, 40 

«<&g t % y , ^eis^oii^ic x ^ y t^jfmt § 

fB«<0fl5Wt*^t < * y , ic«f7 7°^ x"^* 
[0 0 0 7] Z^\Z, ttOD/A«(i, ffittXh 

y y-rs Kfriowmcwmz o o'swatsffii&^-sc 
> e-x">xs^MB±i^i@sgi 2 1 -e?] i,\ g^au 

2 0 O'NWEEfc LTffi^LT^5 0 d©fcfc, 50 
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m*mm\ 2 lt^tsm&JtiepRtfiii^i^y^r- 
8P©*n^nK*t^Tfe, ffiJnxhyyy^isjwt, -t 
h y >?mrm(DMm^femffiMc 1 ^jb^t 
wi®7^ f y yy«KE*«Tj&Etf* y , i&rmmti 

[0008] #awa:c©<fc3fclfft©Tk:fc2ftfc i E> 

©T\ D/A£««0?B«t2j*flS<»l*., Sfc, 0SS 
[0 0 0 9] 

•r^v- h\>m (rn-x"i) i:, Mis^vf-yh^y 
^KmmztirzmmtnMo s h7>^^frf>&5M 

OS h^>i>'X^S¥i:, MfdftfflttM-? (S^JR^j^ 
-r £ S)Mk¥IS tWU I5I2MO Sb7> v x ^ gf-^ 

^T* £ > M 0 S h 5 > ' v 7 X # OKlWiittJtyr|.© 7 -f K U 

[ooio] *^w«ifj5tggi)^a, M'^j'i >' h-e#f 
j^sn, ^li^jv a|/ r( v ti Zj -y h v * n ; • . m 

y- v-x^s i ffmi± (mmmy d 
d) fc»K?n, &*<ovis'f>tfi#Mmi]W¥K.im 
zntcmkom 1 omo s h^y^x^fj^^^m i © 

MOS h^>>>'X^S Cn^-v*;l/^(DMO S 

ifiH?h:SBK«nftaa<0*2OM0 s h7y^^A^ 

fulfil i ©mo s h^yyxzmtfcmtm 
m 2 com os h^yjxzm^-fft^ mmmmm^ 

*-t<x aj*ttttlW»^K:J;0JB l «mo s b ^> v>x 

fe(±m2 1 ~^2 nCDMO S J; 0»2O 
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»{fi©75 mzMtitt ftT&M c J .t5C kfr'C i?. fflBM 0 

n-f**M«*«/|^iak:"r**3b«nril6i:*So * 
f»8<0««flBl&aSfci\ mfflM 0Sh7>^ ©fSffiil 

-CMOS Fv>^X^©ONB3W$££ftS/ci6, M 
OS h7>^X^©ON*Q8©BJIffl*— ^Ic-TSi:, a 
:^lft7©HSlftffi^ -rV ^^Wn tT-y h©Pgi!fi© 

*SWB©««flBttfft4^ ^©tB^ftEtfMOS 

fcffi-c $> s © t\ m-xmiMmiz wis l /c±i E^«tt*^ 

[0 0 1 l] *fe^<o*8iEEKiffitt, Hflf2ttiiW±iS7- 

lEMfflfi^^A* *n««rKffi3n« fttb, mvm la 

*\ Su!3^1©MOS h7>-^^S*«n5i^ 
2 <DMf±?-& K> , Mfdff! 2 ©MO S h 5 > i>'X 
^»^3W?*ns*&JcWIE» 1 ©«ET&S*\ SEfc 
tt, Mft©M0S h^V5>X*IW^;*ftSiB£t>, 
MISS? i 0WEfcffllB£ 2 ©«JEi:Oiak:**fflT?S* 

fc«>» a»7-^i ©*ffio^isit»2©«(aos-iRi 

©'iif6*«ffc©*ffi©^fRl^^bT^SfcJ6, Sfett 
«©^©iiS©i:M*-ril fc#T?£*fc«>, SJfflfblc 

[0012] *%^©*^lE®jg|S{i, tuSBMO s hy> 

acMu, «» * ft « 6 n * he u 

*«flBOtt8HH6Wl±, MIB^i l ©MO s 1--7>> ; x^ 
SO^cOllOMOS F^yyX^, RtfMIH^ 2 © 
MOS h5>i/*X#$©#^©?g2©M0 S Y^yVTs 

MPs wiEWMimtfXti-snrctzic. ^n^nm.^ 

4*?Z)\f<0 n t£ -y h mm. £ »J6 L T , ffiKj 2 ft 5 gas 

[0013] *mi<D9weamt&. mm&-3tfifi2 

-f ->^^©n tfy h©HftfS^tWtSLTm5iS«ff# 
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pgHM^o^-rnmtjeuT, MiB^jitti^s?© 
«fi©»'j'4i^rsstsiiiss^^^-r, ImISmos h 

7>5^*#£M5IJK»ttSftfcfl&<DMO S hv>i>X 

•r s (f^-p f? , ffin*^*?©*-?-^ it \c is c fcpim 
EiEH*ss^r?.*tfMjHii;^5o *mn<ow8mwiw> 
•&s KWft^w^-riewfciSCT, fwiertiia^ r© 
io wffioa/jvitspfts-rsiifiwaE^ijR-r, fflieigi©M 

o s h^;y^x#$£MWcg^£ftfdg3©MO s F- 

i2m2©Mo s v ^yy'xzmtmmmmznrzm 4 
©mos h?yisA2t.%mMt%ztT\ 

©n t£-y h©BfffS^^±T TLJ U^;l/T**»^lc 

njsg 13. 5o *^^©a?tffiisgp^ eft s (ommc .t d 

[0 0 14] 

[%W©'^tt©mi] «T> Hffi*#!SLT*SIW©^ 

So ^©0^*51^, w&mm%t\ oo a, 

^W&^t|fflf]LTA77$ftSiiiif@^^y-X 
rti o l'MBBIU )bo, y-h h'y-t'^M&mftirt 
30 ;bX*#tf&flJiJW§^*aJ*1-S 0 V-X Kv7;n 1 
0 Hi, H*{S-tIii^ilfI^ftSxVs>^;l/©±iaB{S 

Diitrejcr-fnyitESUILT, 8^1 0 3©^ 

©fcB7jf 5 ffjAM^tC ^«JS*Tffl*-r S 0 
[0 0 1 5] y-h Kv7/n 10 2lt ifliB£lEBH»/< 

So s-^ojfetiswcti, x-^s©*^tcffim-rs«S( 

^Ilt ©5M L^gP5j-tc^*?^5fM^ftT^So * 
«ERtf«^^5gbT, V-XF^I o 

it, ±mm&®mc&K>oNwm mmmm ^*sx 
afi{s^^«tiA$ft sa*«@ tmmm t & zmifcz 

50 oFFti (#»a«ai) taofeii, ffiftfi^ ciiiiffl 



7 

fUgfifc E\c X. o TWtS, C©fc&, SiRWElcS 

a^aui o3<on*SK:*soiBiPjto!8^aiif*n, » 
mm LTt>5fci&, #Bi;«a<oftgflKtf±aB«ws 

aiWJji: LT, y- h F i o 2 J: 

-fni o i Tb^Wffi^xY^^^^W^ffiftfi^^,*, 
^-f&o 'cLT, ^SOjBlsIK 1 OOlt 

■ ^ 7° U >y ^ xmWi % If 5 o 
[0 0 17] CZX\ y-XF7^1 0 Hi, 
iu fc j£S*^*&#^ ^tt}73 2 tiT ^ 5 !SJ H L . Hfifg 

^*^j*ffi©-r- * s*rw& § o t at) 

r— ^l^X* 1 1 Hi, i/7 h b^X^ 1 1 0©fcB7J 

-j- z y - h U'j g t * ai n t % \<>m . t%t>*>. x^- 

[0 0 1 8] llT% X— ^bi/"X^l 1 If4, 

1- 1 fr/j- (1 -<EMi!7j s ) fc*ttSH*»lc*fjSL;fc«0 

m<D¥v h-ewritsnft^^/i/m^-pssfc*, bis 
§y-xK7Y/^c^tT^$n§^tfe5 0 

yiif*]rl*/j|nj lc -r- £ m*ffl&<r) ?>l- flz ft 
»lt*o f LT, h^l/X^y7 hl^i/'X^ 1 1 

ooWtcDU-yx^^-ev-x h£fu -rat) 15, 
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4x 7^1 1 2f4, , , fiAf l m©«tiH!:A7J?n<Sv y 

l j£S«#\ t r^.t>^T- Z WBttc iilfc L ftBfflMi^* 
77ft5 0 dUf, -v>y^l 1 2tC*5^§x-^SfrJ 

i i Bftm^toi^iifi^^re 

-y HfSacftj£Lfdii&©e-y h*Cttfe*««fc5«lja* 
nr^So *©»'>"7 h us?x htiS^fWftrieiK i o o 

10 L, fTfcax^-h/^l/X^A^^ns^, BO'f-? 

[0019] cntiD, v%siisi 1 4ti, .yiAfM 
5tc46, rtj8EOD/A«*fe:«k?), mmm^<D7-*i?$>\< 

tJflS-r ftjitBAffi? COMT^LTf- 

20 icrf >i, 7'- - ^ r^^/r L X ft wnii f-m<\m\l\Mc{m 
U lj£aBlt«»0»ii^#K:«t«3, fT^tftOS^*?® 
X^ yf>7"If-%ONttlt Lt, ^B^Mffi^lS 
StSf&LfttiiltSitS. ilOlKLT, ±3iLfc 
-llM)»ffctf i PiSOjij&fli^H OlJti, i iBffi©a 

[0020] ^k\c s mzm^T, W/BBXl&\ 1 4 ©ft 

i 1 4©x-^ei*^w-r5^©#i^7n-r7 
4-; r©a©5>f£ir. a 3 icffstm%<t>mffimm%$ i 1 4 

s§« 1 B^^fc 0 4 tf -y F (Pggafii: LT 1 6 KIS) t 

©».©PiPfi*7BfKIS«EE^»-r5«BEf!l» 
4, £, (-) ©St4©[?^lfg*^t-plW£%flfW-r 

40 [0021] cc-p, (+) ©fttt©l®iiJSi:ti, fijffi 

v\ KSL,fc*ffi©^-rptsiifi^M9o sfc (-) © 

#©)Km*fT^fS^Lfem{fi©^Tl^ilffi^?ido 
«fiMt±, (+) Rtf (-) <DWt<DWstt&K.W>X> 
50 6(4, Hf!«E,Wap 4 ^P»©*ff*iJWI^t»^^, 



(+) <DW&V>mMm<DW5L%:W*E.-t s«£ess^» 7 

(-) 0tttt©»Wfi©«EE£58£?-3*lEf8£ffl58 t 

[0022] HP*J±$!l» 4 «, 4 O© 3 AX7© N A 
NDH14&4A, 4B, 4C. 4 D^hiiiintli^ 
tltfjSttfWW&^POLtf f"Hj I^^-PSD (*ffa« 

aeniBiES9^ ru u^a*) , ^mtsmrsum 

{f^OUTtf THJ L/"<;l/©»&, NAN D[hJ£§4 A, 
4B, 4C. A7j£ft3ilfifI"D0, D 

1. D2, D3©&HStDjK<Wg*?DB0, DB1, DB2, 
DB3£, «EE8£a$7'V l^l/S/?* 1 Ofcfl-LT 
WftfSo WE$6£gp 7 tt, V— /UWfjFffllffiVDD 
tiUn, K W^ttiitU^iS-TCOMT^Lx 

-*ttDTfcgaasftfcp*+*;PS©Mosh7>s> 

X^PTO, PT1, PT2, PT3 Cpf-V*;l/^CDMO 
S h5>5?**») fr5>#f$£ft> £©&MOS 

isxzoiv-hicmmmcDmmm^DBQ, dbi, db 

[0 0 2 3] r-^DTfi, ?WKh^>v ; X^TFS 

LT, IIb7 y >>X 2 T FRtfiHW f7>->*X^T FF 
tt, iffi^Mi/TlfLD, LDD<DH*«»i:^it 
£ft> y— h fc&^^SISR T, R T T#SNSi!£ft"tV 
So Ski h 5 > y'X & T FRtfSW h 7 > / X £ T FF 

fc, K»fS7*-*»t±Efi*4a!« 1 TFTF7»* 
X*TF, TFF©fS£8*fc£«&ttte«i«tt£Mi: 
LT#fc-fC fc#tti** 0 ^36? LDML DDOi 

COMTtgf^ft, -73> S^fSTLD, LDDOS 

i^ivsoits?tt jttiqimBKfiBFfs 9 1 s n, c ©w 

[0 0 2 4] PgH«ffi»g|5 5 fi, 40(03 A*J© A N 
DdiSS 5 A, 5B, 5C. 5 D ft TfctK ffl* 

I ds = (1/2) • p. • C,„ 

fcflf l p. c- «y- hBftKSft, 

(l) SJ:t>, nft*;HOMOS 1-v^vx^'tt, 

ffiw&t%i%o pft^m<oMosF7>yx 

^tVgs, Vds, Vth, IdsOStt^jfiKiftS^fJMn 
f£> ±28 Lfc n y * *;l/S>© h V > i>'X £ fc RttQfttt 

[0 0 2 7] lcT', K*y7^ I Oti\ fel^S 
BfciMtct § «E«^,i<»ffittSe*S^f£; DTA7J IE 
ft % FWiiftM D D 0~ D D 3, Rtf KfiH«#f§ D B 

o~DB3©«Ei^;i/*a»r*o fcfeu ms&fm 
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* j-jmmmim pol^ r l j u^t? * t> (ttftiBS 

ij Of 47/ fill b^;l/©i§i^ A N D |a|& 5 A . 5 
B, 5C, 5D^tf, AX7$ft3B^if§^D0, DI. 
D2, D3*F*395B«^DD0, DDI, DD2, DD3i:L 

2 ft, FU-f >*matB^i^? C 0 M T LT x- * 
SDT icmmztifc ni-^ *;HOM O S b v > v^X £ 

10 N TO, NT1, NT2, NT3 (nf tW;'OMO S F 
•y>vX'//ft} fr£#Sj££ft, o©#MO S F7>i/*X 
htrt^iBflMa^DDO, DDI. DD2, DD3 
#^ft^ftAft?ftT^§ 0 
[0 0 2 5] m.ft4i;j ESBWftflJ© p -1- \ iV'l 'Y'cOM O S 
F7>yX^PTR, «'h*SH8£ffl0 p-f v 
MOSh7>i?7?PTBIt, y-XtfJtfltffiV 
DDfcftSfcSti, FW^-?8D Fi.:f^5ftr 
l^c $fc, MO S h^yiJXftPTROY-bKim 
Mm 2 ^ 6 ©iffllf@# P R *'<A7J $ftv MOSF7»'X 

20 ?PTB h ^tt^JffilgfJ 2 ft>SiW»m^ P B ffjjj 

*nTV>*„ little, nf + *;HOMOSFy»*X 
^ N T R , */h«i5(S8SfflO n f - -v ^^S© MOS h7 
> vX^ N T B It, y-X/oWlfiV S S tSM 

tZs MO S F 7>>"X^N T R ©y— h lCt±»g|5 2 
& M®® ^ N R W}J] $ ft , MOSF7X>"X?NTB 
©y- h fc tt^ffligp 2 a MKh-iJ N B ^ AXJ * ft T ^ 

So 

[0 0 2 6] ±atfeB9IWBEiWW*4Rtfltafl8ffiSlJ 
30 »SB5®#|fiRfctt5#MOS h7>'>*X^<DMICO^ 
TBJU-rSo H4k:, nftW»NMOSF7>v 
X?(DVds-Ids#tt^t, u£DItfcl>t x V 
g s>V t hf flOV d s > (Vg s-V t h) ©H#© 

■ CW/L) • (Vgs-Vth 2 ) (1) 

©il-a-b-^PSyy* 1 l 1 %V-XF7^1 0 1 rttc 
40 -yx^^iljff^-yrSfefe^a, Vds> (Vgs-Vth) T 

y»ff tswjsisi: Lx<D®mznrc-&, fr-omm 

MEE<DW}mmmM%:%g.t%t, rvgs-Vthj o.xm 
tfJ*S7£tt'jN£^##«ftfB«i: LTKl^TS Vds©IB 
H^I£< UV\ *5gWt^ltSfFf ^Jife©fl^ 

X^PTO, PTl, PT2, PT3©h^y> f X^^ 
P Tni: LTIlL, nft>ftHOMOS F7>yX 
^ N TO, N T 1, NT2, N T3© h 7^ 5?X*SP*N T 
50 n^LTSt 0 
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[0028] cnicxv, m : mw> i frzvm^m 

(iVlogictt, [sOlisyj* 1 Otiot«tffVl 
0gic2£git&$ft3 o C<D*EVlogic2», VSttEK 

hi (vDD-vssoti) fci^uKBBfcafts-rsci: 

Kcfct?, MOS h^^^X^cDONBfCDMEEVgs^t 

fiflff^Cfct^Tti, MOS h^^^X^a^VthCD^t* 

■>'X 2<D V thCD^f $ £«E V logic2 «fc D <h£ < KJg-T 
* c £ £ J: 9 , WftOfla&tf&gfc fc£flD#MOSb-7 

SFtrtlS'fctt, W*j«EteH*Vh3 < a 0 V logic= V l 

ogic23^nrij|fc4Sfci6, U^;l/S/7* 1 0*<&g£L 

[0 0 2 9] C©^«^M±«IJfflL/£«?Eto»|lSS^ 
3?-*.T#S 0 06CD (a) KSftttCw OfcJJIMtEE 
* T 0 J £ L V D D frb&mBK. <fc 0 C M I 

m Kli?tl5iE?:Sto H6 (b) £>Tcf 

oifitSARtfiiniftB^-n^ntfcttsfltE^v c i . v 

c2<h-f5^ iffi»BOB$0?Eatt8Rt4i(t«lAONf0 2 
«fTf***»&» Vc 2 = 2 • Vc 1 -0)<mi'> 

So 

[ooao] ±aLftaeiCJ;9, pf-+*;l/S©M0 

Sh7>-^^PT0, PT1, PT2, PT3$riS (1) 
tStJ#» MOS FvVv^PTO, PT1, P T2, 
P T3©*n^tt<DW/L©tt£, 1 : 2 : 4 : 8K£ 

fcTSfWai*3o T%&%, MOS F7>'yX^PT 
Ok: fcfctt LT\ M0Sh7>yX?PTlB2 fS©*?^ 
gKf MO S h7»*X^P T2J44{g > M 

O S h 5 > * P T 3tt 8 fgO*aE*<Sfc1- C t A S T' t 

§„ pft*;l/MOSh7>>''x^PT 

0, PT1, PT2, PT3fc*l^Ttt % ONS^MOS 

h7»"x^ ± o 1 6iD ©m« ( i 

n^-^y^;im<DUO S h7>^^NT0, NT1, N 
T2, NT3tct5t^Tt>, ±ai/ftnflr*^OMOS 
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[0 0 3 1 ] 03, H8fe«fctfH9S#!iaL, - 

mmmMiwrnrntz,, ms it, wmmmi 1 

H9ti, H8©*^5>^+ — btDlrfftcfHx x- 

10 3 „ Hftfl^f tt , m x. ff 1 6 BWB^T 4 tfy F t LT 
<&0J3T3 O PfflWS*tDO, Di, D2, D'M S MMaomm 
fitMlSLTl : 2 : 4 : 8 IzmfrttrtZ ftfcT—ZT* 
SD, MOSh7>^X?PT0, PT1, P T2, PT 
3, ^fcttMO S b^yyxZNTQ, NTl, N T 2, N 
T3tCfe^T, M'SlSt^MOS h7>^!?oy- 
h tA**n* £ '3 VEWffiSS 4 &tflWESJ»» 5 

20 zmm-rzo uricm.mt^m8Rxfm9<D^^^y^ 

f-v-l- tfetJ-*W»l4, ^MtPlHlES 1 0 0 

2 otiMEKMiffii i4, i 1 4B) ;^t?y- h F -/ ■{ / ^ 

1 0 l*SPjfti"r5*tJ:t)fftJn5 0 fii7]ffitt!|iiJW5-§- 
ttO?$)D, r II j SOtfflVDDfllNe 

7j«M;ytP#mpoL«\ r l j u^©«^, isiiffi 
v s s m^mfflm*K?mK<Dft£*imu ?&t> 

30 (-) coffittcDHifS*^-rpgil1IEO^*Jg,T< 

[0 0 3 2] W^MfdWg^OUTti, HBk:, x- 

Sfc, M O S F 7 y ^ P T 0~ P T 3*|jff©*| 
MOS Fvy^X£NT0~NT3£lfj{t© 
f 5 3^ ti , Hi ^3 Sttf ijffliff^ P O L K J; o TMK 
?tl-5, lS/;:. ffl*«ffi«JJlBfbM#R E S E Tfi, x- 

40 E (VDD/VSS) ^ISMLT, f-«DTW] 
MficoSE£:lS£T§o cO/ifc, ffl*«ESJ)fi^e^ 
RESETS fHj l^l/T?a&?K a j J 7jStt$'[J»fS^ P 
OLtf rilj U^I/O*^, fMffifgP 2 WffNR 
THJ -em77L, MOSh7>^^NTR%ONtt 

[0 0 3 3] m**ESB0i{t©^RE S E 'I7j> 

r h j b'<^-e.io d , in,'jWl : fti9flf,i tj-Ho i.fj; r l j 
u^;KO*&, S'J«2{4, $ij«g^PR% flj -em 

50 tlL, MOSb7>^^PTR%ON^l^LT, x 
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—zmDTKmsMtttn mm) lt\ s«uvddco 

X^PTRM*M0Sh7y> i X?NTR[t tHtlfllflE 
PD T*«affift^**ffi*. &*SltffiV DDOtfi, 

iRi"rsj^j««h:»iSc*nTf»s»ita*SBll[iaft9 

SO«£EU^7l/*fi*ffiV S S t ftH&V D DCOIEHI*! 10 

s s tmm&v d Dfcifi^^fficwotfiiiTtii^j-r*. 

[0 0 3 4] H8atfEI90*>r5>^f-*'-h 

*fflt^T, x-^isiDTicjt-r^mffiosijsttfioi&f^K: 

h ^y^x^ two Nimt^n, m&m^Do, d 
i, D2. mtfxjjzn. ttiJimmrmiB^poLtf 

SitlTV^. Cot*. ffi£*E30Mb#5§R E S E 20 
TB r L j W*HHBBWW##OUT t 

TLj U^;l/T*£S 0 ^LT, ^Fit . UcfcfT, 
*|J®®SS 1 0 014, fflrtWBESjffifbflWR ESET^ 

THJ ls'*}l><Dl&MDJWX£\sTlitf3t%o ZftlC£ 

k>, mjm\w\m{mpoLtf thj U'wessfc 

*s SJIWS^NRtf HIJ U^l^&f), MOS Et^ 
5>X * N T R 0 N t it % fc«>, &#J t 1 6 Bf&J 

[0 0 3 5] ©B#£iJ t 3t*JV^T, tb*«ESJJWfb*^ 30 
RE S E T# TLJ P-WC&ofdlh W^J»jP^JWfi 
'JO 0 17/ TLJ THJ l^OWcjl^ft 

£ Q cntJ:»)» ffifrttffiMlPfi^fiPOLtf THj U 

MOS b7>y'X^PT0, PT1, 
PT2, PTSimi&Dt&LttS:*), Wtft^DO, Dl, 
D2, D30£-r-#ffi (THJ l/'Wfr TLj 

F F»J»?n, ONttfllfcfcofcMO S F7^^*X^ 

was-e-s,, fit, mm 1 4tti^T, m^jfflMfflj 40 

OTOUTtf, THJ r L J U^NM? 

L, C ©HtM t 3fr£,H# M t 4ST?OflSHI B ©jfflE, f*- 

[0 0 3 6] OmM t 5k*J^t\ •7 s — h F^-Y^ 1 0 

2 \z j; 0 ^sn r t ft«*jgttft * n 5 c t «t 0 , s si 

1 2 ^OjfeSUR T 1 (DffVmTxmTL DDfdtfT 
^Wtfl^DO, Dl, D2, D30x— -7-y-ffm''J 50 
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icisimLTW^-rso fit, y-hF7^io2 

tt. j^E»RTT*fSHtft^-*eifck:±Ds WMbyy 
SttSlfSHS^POL*, THj F L J 

S Sfr&iWlffiVDDU:9Jt>S*5 (^b***) o C 
fit ct t) , f-?iD T ©fcffifi. 3Ftt®fi<D * «y 

>^iao, PBSIS3&3S-r«ffi»«:«EV OTtffiVDD 
tfglt&V S S fcflHH&M) ^*P^t>n/cW±fifii:^i. 
*\ trpft^fOMOS h7>^X?O^Vt 
- H E «fc 0 , A"«ffl V D DtM^V*- KOJK&lRtft 

[0 0 3 7] ©^pgij t. 6t*3t^T, SfvflWl«]E&2ti, 
Hi*«Eajffift®^R E S E T* THJ U^;H0«A© 

POL*< I L j b^/b-^fe^fcai, iJWfS^PR^ 
EL J MOSh7>->*7^PTR^ON 

mi tftztctb, mm 1 7$ t- t x - ?idt <d«<& ^ 
^r, ^mmwrnitimR ese tlj i^/wc 

^ofcM, fflMWI§OUTtf r L J 
THJ U^>WcM^£tT.5o ^tilciD, tfi^gmiijffll 
ifPOL^ THJ U^;1/T?^§(DT\ MOSF7>y 
X^NTO, NT1, NT 2, N T3/jWF CDttMit ft 
KK RliHfffl^D BO, DB1, DB2, DB3CD#x- 
( THj TLJ U-^l/fr) t*fJ-SLT, ± 

HH^MO S h7»*XWON/OF FSW^n, ON 
«itSoftMOSh7yi/'X^ ^«SBi tLrtom 

T, ,4'r^t 9!.:-|J^T, ffi^KIWfS^O U T A\ 
THJ U^;l/^P> TLJ U^;b^\^L, iKDBfSiJtS 
A^Bf t DZ'Cmm B cOfflfC, ±l2£«ifE»K i 

<o , sisffi vdd^ Kiiss*;s-r*M$ t-s^t- l 
d oHiMMiowfflr sn, t tt t> % mmm*^? 
ma k. mmw.Mt>m%. s n 5 0 
[0038] ©Pt^ij t lotfev^r, h F^-Y^ 1 0 

2 fc «fc !> ?nfirfS! R T T gffifbSnS C £ t «fc 0 , M 
Slh^>^X^TFF^OF FViBtZti, Sfc, 7>;f 
1 !2tt, ^©7feS?ScDff©g^?lcWf5afffg^ 
DO, Dl, D2, D3CDx-^^> y V =t\m\^W^ LT 

m^-rso sfc, m*ae*d»^poL 

*, r L j Thj U^;Hc*ft*-a-So ^© 

> ^I^WSffiKHiJES 9 tt, g^-r L D D (D^r&I* 
ffiEWLTffil&-rS€E*, atfiVDD/i^fitfiV 

[0 0 3 9] cmai), X— ^MDT£D*fii(4, Wf± 
CD ii y 7° U y «k «3 , PBSIfi*^-r«ffi^ 6 »£E V * 

7>^X^ £D*4 ^-T H E <t «3 , ffi'rli'i V S S tft 
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± ?4 V(Di\m^ME t mm znrmm s t m 
t% 0 u±comm^mt LrmmimicttitLrm 

[0 0 4 0] :lT\ -r-^UDTfc^iqKftfcoHo 

■&{!'.&i.c&[\tz>tm i oco^tc^r^o d oj; 5 team 

s s o)jj\h\o)\ti\t%m\ Lfci>*£tt#iRntS©.Ite* 

v d d fcj£u'»*&tis^"rs»"eis6nfeiwiE«EieH 
(iSffitVD d ^ftlrctev s s torn) T\ gssfc? l 

T*S*ifSi»0«£E7KlllL,4^ntf5S:6ia:^il5 : ?* 

*jSttfif«HI^ POLCit), «JI©E|r17i 
1 W ») ft* 5 c i: T*, S^iie? ©H**B0«Mi 
©SJJBffcfcJ\ R«ttVDD;£|R|fr6flim{ftVS S^[S] 
-\. S/ciiffilfiVS S /jliV/j'o^jrHf.V V I) D £|nK\© 
TESOt©^©!!®©-^ fc jWH*Sfc«>, 

tt*^*©fl^T«ft7m*©m^©m«£fflx § n 

[0 0 4 1 ] ±abfe-*JS«J8©*i)ttBftSP 1 1 4 CD 
tjWJfcfcVT* HifcfPfDO, Dl, D2, D3**f^T 

l"Lj MO S h7> i/X & P T , PT 

1, PT2, PT3, SfcliMO S h7>v^^NT0, N 
Tl, NT2, NT3O^ftlt»0N«JKk:H:iS:6a^ 0 

Ts a^7-©B;11tSK^ftWS2ft&^C fclcfc 

z^m-r^m^m ri- £ x 

tt, ^©'VTXHff tfiftgi: 

B, Mnft^fDMOS FyyyX^NTB^M 

[0 0 4 2] cne,OM0S h7>i/7^PTB, NT 
B «\ fB*«tfW«HS^ P 0 L K J: 0 n, ■iS/'jlt'i 
OUTtiD aa»JH#»£Stu &4 M 0 
S l~7>yx^PT0, PT1, PT2, PT3, tfc&M 
OS h7^?NT0, NT1, NT2, NT3£HSI<D 

arrw/ l teasers,, c c ?•> whmo s h yy^x 

5"e6^ 0 Sfe, MOSh7>^X^PTB, NTBCD 

z>nimK%%>m\zmmzt\Ti J ^ a set:, mosp 



(9) #120 0 2-1 4 00 4 1 

16 

7>>>X:?PT0, PT1, P T 2, PT3, PTBA\ £ 
^H^Wffi©f!fu# ? ift11{AiV D D tJX^^'AiorAM^ 

C0 0 4 3]ra«t, MOS h7>y*X?NT0, NT 
1, NT2, NT3, NTBii;, ^TtfONttSBfcftofc 

10 ffiltffi V S S t * 5 Sflt<D ■Mft* 5 « K W/ L ©7v 

ftEB1gEE&tflB$tfBff£>IBI3 

4l£>yh (1 6 £ |® 5 ftfc &©•?**<, BlifB^ 
©f-^ fcLT> &E&PBSIS<D#J£ tf© e >y h IKK t 

20 [0 0 4 4] ±j$Lfccfc5fc:, -*W$MKJ;Smig 
ftgP 1 1 4 -eti\ fgHaSSgCj^-S/T^^WiliOffllHf CD 

OS h7>^X?OOK T /0 F FSdftJ&frdO^ 
00© «fc 5 K , ffiitx h u > ^UttiflBSSk: tett 574" 

tmmic&znftmmm 1 1 4t?t4, mos h7»*x 
> ^ s Ptpatc^fS l -iff *as?-r « x>r v?-t s 

[0 0 4 5] J«_h, *»WO-||*JBI6*HiS*«»L 
40 B^©m2(DHii0ffi©m?CT»ia5l l 4B (@2) 

icwinii- -<o tti'mmonmzvm b t ^ j: d -minm- 

>i/X ^ P T R &tf M O S h =y y i/7, & N T R © V— X 
^eHEEVCOMJcStt^tlTVSjSTasSo T^t> 

%v tB^a]Wt?Ii±(±s m~\\;M : vci;\itk%, ccd 

m 2 ©njtjgsfioflt^tt, mm®, v d d ^fswi v s s 

§o C«i:^ s HffVCOMtt, iHfiVDDiffitfi 

50 v s s t(omm>mommmi£ZfiT®m£nz> a 
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[0046] m2commiBM<om i i ic^tmtfa 

+ - h!i. 0 8 i:Pj«T&5ft#K Sjf^cQpLt^ 

fKVCOMT?— tfJ^SttOSffcttftVa £ 
&MOS h7>i?X^6T)W/LOKSk:o^T 

S E T 1C <fc 9 > MO S h7^X?P TRStfMO S h 
7> N T R ©tvf tltfO N#3BK * tlft^sT 

fe, a**^«EvcoM<o«ffik:isoJlBfb«nswy|. 10 
nM&Wi<Dm&, mmrlv d d <tfg»&v s s tofgH 

V D D fJMfS VSSt ©F^fSCD«E VCOM 
fc»£U fro, WaSttffl»%fttai@$ffc:%!>iM. 

?£D*{vZ©i«7JMt«, ilfiVDD^BtffVCMO 20 
'V SfcttffiMffiV S S id^tffV C OM'xO^tSScS© 

©«jST?««tt«:«a[<om**«i*s*« t ai*«o * ft, 
c ©^ 2 (Dmm&mic x^mm&m i 1 4 b <e>#jh 

[0 0 4 7] 

*?<0iW»B$<D*te, MOS b7yisx$Mictsitz>m 
ON/OFF WMZft 5 C t K «t t) , mSWPfiCft 30 

£t>, *Kfc#*#ft*fT3cfcj5^l!!i:;B:5o £ft, 

*SflBic<tnHr, mos hv^^'x^co^mrjftfiA^ie 

Sfta^iR^lcW LT, Ifcp&lcfctoS Lftmffi ? S ft 

w- 3 d / a agiiHiii&tf aj*s@Bw)iir&o«ai* 3 > 

(DtcUxDmwj^m^ t oytiuw>z&s ft&, mss 
x * ft « ffiaei&ffi icof -y 7°-tj- ^ /j^it-r s c 

m 1 ] *mn(D-nMBMK x &to&&tx®tW<om 

[02] 01 KUi^y-xF^Mi 0 lOsBWt* 
^-r^av^HTfaBSo 50 
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[0 3] B 2 Kfc S BMWgP 1 1 4 0*J&&gVr 
[04] nft*;WBOMOS h^>> ? 7,^cD*i^- 
[05] 1 OiaSMO S F7>yX^< 

[06] 1s^i!H«V(i^|K®j;S l l 4 (J: ft til l 4 

[07] 1 1 4 (gcfttil 1 4 

b) km^zmmmmvnmtanwm'oim.zmw'tz 

[0 8] ttijftlEiiiSP 1 14 (icftSl 1 4 B) <DWsW 
[0 9] m&JBSbWl 14«(i}ft8f*^4'5> 

[0 1 0] S^RH? L D (Sftfi L D D) tfcltSBI 
*v!i'<e< £ ft ftttB £<DWtt-moM£%^ $ << 5 > 

[0ii] 4i?gnj|«yj 2 ©MttfBUt «fc ^mitMf^ 

1 1 4 B<0li^ttt^lT'S5o 

[012] ttffiWKffijgfl 1 1 4 B<DmMJ&%&?$-{ 

[0 1 3 ] fi£*C0 D / A S««Xtf HJ*HII»-e«J5E* 

1 T3- $ 

2 «JEfliiJHg(S 

4, 5 mmmm 

4A, 4B, 4C, 4D AND(njSS 
5A, 5B, 5C, 5D NANDFlt'ft 

6 mmm&wMm 
7, 8 w\ : .m.M 

l 0 U^;l/->7# 
1 0 0 S^ffiWlH]£§ 

i o i y-7K7^ 

10 2 y— h F9-Y/^ 
1 0 3 a^gP 

i i o i/y h u-yxz 

1 1 1 "r—ZWT.Z 
112 ^"y^ 

114, 1 1 4 B «^|g»lS|5 

N TO, NT1, NT2, N T3 nf-fyt;H©MOS 

NTB, N T R nft y*?Vm<DMO S b V >vX £ 
P T B , P T R p * -v >*>l/S©M OSF7>vX^ 
PTO, PT1, PT2, PT3 p^t>*;«OMOS 
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